Subjects were examined with a battery of protocols based on principles of experimental psychology and designed to measure motor control, perceptual-motor coordination, attention, learning, and memory. Differences between index and control subjects were found on the mirror-drawing protocol, reflecting visual-motor coordination, and the distractibility protocol, in which subjects divided their attention between verbal and visual stimuli. There were no differences in subjects due to conditions of rearing, and no interactions. Differences between index and control children were subtle, and tended not to appear on simpler tasks. The stage of processing leading to poor performance by the index children awaits further study for elucidation.
1 The data reported here were collected and analyzed by Dr. Michaela Lifshitz. Unfortunately, Dr. Lifshitz died before she was able to submit a finished manuscript. Professor Sol Kugelmass, who had collaborated with Dr. Liftshitz in the selection and design of these techniques, was asked to present the findings for publication.
inadequate attending time to stimuli (Orzack and Kornetsky 1966; Schopler 1966) or even a general avoidance of the distance receptors of vision and hearing that are directly involved in communication (Goldfarb 1964) . Other researchers have found schizophrenics to be inferior to other psychiatric patients in both the initial acquisition of information and its maintenance in memory storage (Smith 1969; Bauman 1971 ).
Related to, or even possibly based on, the input deficits are reported deficiencies in many output parameters. The general lack of appropriate responsivity may be manifested in the poor performance on specified tasks and in troubled interpersonal relationships (Hingtgen and Bryson 1972) . The problem may involve an impairment of synthesis or organizational capacity (Adinolfi and Barocas 1970) . Some view the schizophrenic patient as having difficulty in combining different sense imprints into an integrative entity that conveys the meaning of the stimuli, an ability that is necessary for appropriate orientation to one's surroundings and to oneself (Grinker and Holzman 1973) . Some of the deficits noted in schizophrenic patients involve the integration of perception to motoric (including vocal) actions usually involved in constructive performance.
Some researchers who view childhood schizophrenia as being on a continuum with adult schizophrenia have reported such deficits in children (Mahler 1965; Rodnick 1968) . Stabenau and Pollin (1967) argue that "disturbances in attention Reprint requests should be sent to Dr. A.F. Mirsky, Chief, Laboratory of Psychology and Psychopathology, NIMH, Bldg. 10, Rm. 4C-110, Bethesda, MD 20205.
and perception related to faulty object relations, subtle central nervous system dysfunction, or both, occur in a period before the onset of overt symptomatology of adult schizophrenia" (p. 731). Finally, there are specific suggestions that manifestations of perceptual deficiency or reduced visual-auditory-motor performance occur in normal children at high risk for schizophrenia (Mednick and Schulsinger 1968; Fish and Hagin 1972; Rutschmann, Cornblatt, and Erlenmeyer-Kimling 1977; Asarnow et al. 1978) . Hingtgen and Bryson (1972) , in their relevant review of the literature, argue that evidence about a basic perceptual dysfunction is sufficiently impressive to warrant serious consideration as a possible etiological factor, and suggest that research in this area should be intensified.
The aim of the present study is to explore further the issue of the behavioral antecedents of adult schizophrenia via a longitudinal assessment of functions dealing with perceptual-motor skills. The general hypothesis is that high-risk preadolescent children would show early signs of lower capacity in attending to diverse environmental cues or in concentration and organization while performing certain required tasks than would normal control children.
Procedures and Results
Five different experimental tasks were selected that involve certain aspects of perceptual-motor performance. Attempts were made to include components of: (1) attention and concentration, (2) memory, (3) reaction to change, and (4) eyehand coordination. Five structured tasks were given to each subject individually in a fixed order. The tests took about 45 minutes and were all administered by the same investigator (M.L.). The data were analyzed in the standard fashion previously described. Each of the tasks employed is described below, in the order of its appearance in the testing procedure.
Individual Rhythm
Apparatus. A Palmer Company wooden box containing a paper tape system that moves the paper tape at a standard rate of 170 cm/minute under a 2 by IVi cm opening. The child was required to tap on the exposed paper section with the point of a sharpened pencil.
Procedure. The child is placed in front of the apparatus with a pencil in his dominant hand. The examiner says: "Here you see an apparatus with a little window in it, and here is a tape that moves (exhibits the moving tape). I would like you to tap on the moving tape with the pencil and will tell you when to start and to stop." The four consecutive steps in the experiment are in the following order: (1) trial period, 10 seconds; (2) typical tapping, 30 seconds (normal A); (3) instructed speedy tapping, 30 seconds; (4) typical tapping, 30 seconds (normal B). Upon reaching step 3, the examiner says, "Now please tap as fast as you can." At step 4, he says, "And now again, please tap as usual." Data Analysis-Quantitative. The number of tapped dots on each 10-cm section of the tape is counted (each experimental condition contains several such sections). The following scores are then calculated as mean number of dots per 10 cm as follows:
Mean scores.
(1) The first period of typical tapping (normal A); (2) The period of speedy performance Subject's control of movement. (1) Tapping varied according to instructions, (2) inability to change "normal" tapping (perseveration).
Subject's need for window frame support in tapping. (1) None, taps within window, (2) taps on margin of window or even outside.
Rationale. The task requires the ability to control a continuous psychomotor function using given space. In addition, the task includes an opportunity to assess the ability to follow changing instructions.
Results. As seen in table 1, none of the main effects were statistically significant. There were two significant T 3 interactional effects in the differences between normal and rapid tapping. The kibbutz index subjects produced a much greater difference between normal and speeded tapping than did any of the other three groups. On the other hand, these subjects had a much smaller difference between the two sessions of normal tapping. It would seem that the instructions had the strongest effect on these subjects, but it is difficult to suggest just why this happened. There was also a difference between boys and girls (tested by analysis of variance); boys were significantly poorer than girls in qualitative measures (F = 7.26; p < .009).
Mirror Drawing
Apparatus. Mirror-drawing apparatus and four sheets of paper containing two sets of two different designs (see Wechsler and Hartogs 1945) . Procedure. Sheet 1 (vertical) contains two points. The subject is instructed to join these two points by drawing a line as fast as he can with his dominant hand using the reflection of the page in the mirror; sheet 2 (complex) contains seven numbered points scattered on the page. The subject is instructed to connect the first five points. While the mirror is covered, he has to draw blindly a line from point 5 to point 6 and then from point 6 to point 7. He is requested to keep the pencil on the paper at all times. The sheet of paper is so positioned that he can perform the task by observing the immediate results of his hand movements only through the reflecting mirror. The time it takes to complete each subtask is measured.
Data Analysis-Quantitative. Evaluations were as follows: Time needed for each sheet (T). If the subject exceeded the given time limit of 180 seconds per page, the task was discontinued, and a maximum score of 180 was assigned.
Length of line drawn on each sheet (D). If the line is so long or disturbed that it cannot be adequately measured, the subject is given the maximum score of 180 cm.
Differences in time of performance and length of line between the two trials of each sheet.
Choice of direction in blind drawing on the complex sheet (correct/incorrect).
Observance of required distance in blind drawing (good/poor).
Data Analysis-Qualitative. Evaluations were as follows:
Integration of subject's efforts toward a prescribed goal. Results. Table 2 presents the results of this section. It should be noted that all significant differences are between the index and the control subjects. The direction of all these differences indicates that the control cases were more efficient in the task. They were able to perform it faster, using a more direct path of the drawn line. The greater difference between the first and the second trial of the vertical line obtained by the index cases may be explained by their low performance in the very first trial.
Two qualitative analyses also showed significant differences between the index and control groups. One of these suggests more disorganization of responding and use of defense mechanisms among the index cases. Another index of response integration suggests less normal responding in the index cases. Procedure. The subject sits opposite the observer. Sheet 1: The observer says, "On this sheet, please cross out the two digits 3 and 7 with your pencil. Work as fast as you can, and I will time you. Let me know when you are through." Sheet 2: The subject is instructed to cross out digits 2 and 4 while random words are presented. Sheet 3: As in Sheet 1, the subject crosses out digits 1 and 6 without any other stimuli. Sheet 4: The observer says, "Now you will hear a story from the tape recorder, and please pay attention to the story while crossing out digits 5 and 8." When the subject finishes this sheet, the observer stops the tape recorder and makes a note of the last word of the story presented. The observer asks the subject to describe what he remembers of the story, which is written down by the observer. Sheet 5: As with Sheet 1, the child crosses out digits 7 and 9. Sheet 6: The subject is requested to cross out digits 3 and 8 during the presentation of sounded random digits. Number of errors (inappropriate digits crossed out). Indices were then calculated using the above scores in the following way: (1) total time for the three nondistracting tasks; (2) total time for the three distracting tasks; and (3) total time for all six tasks. Similar indices were calculated for the required digits missed and for the number of errors.
Data Analysis-Qualitative. Indices were as follows:
Qualitative evaluation of story presented by the subject.
(1) Coherent or (2) incoherent.
Evaluation of the subject's ability to relate the story to the observer.
(1) Able to relate story or (2) problems in the subject's presentation; for example, mental block. Rationale. This technique was designed to measure the ability to carry out a task under conditions that would be expected to be distracting.
Results. The data for the indices described above are presented in table 3. There were significant Ti differences in all three indices based on omissions. The index children had more omissions in both the distracting and nondistracting conditions. Based on the error indices, there are two significant T 3 interactions. These seem to be the result of a greater number of errors on the part of the town control children in contrast to the kibbutz control children who have the lowest number of errors of any of the four groups. In addition, boys were slower than girls under both distracted (F = 8.84; p < .004) and nondistracted (F = 7.64; p < .007) conditions. Two of the three qualitative indices also showed significantly poorer performance in the index children in connection with the ability to grasp distinguishing features of the story and the ability to relate the story. The other qualitative index involving coherence in the presentation of the story was in the same direction but not statistically significant. 
Learning: Concrete Visual-Spatial Memory and Orientation
Apparatus. The apparatus consists of nine disks, each of which has a different single digit appearing on one of its sides.
Procedure. The subject sits in front of observer. The disks are placed with the digits facing down in the following configuration: 5 2 4 8 6 7
3 19 The observer then says, "Here are disks with different digits from 1 to 9. Lift them one at a time in the order they have been placed on the table, and remember their location after you have turned them back face down." This is the first memorization and learning period. When the subject is through and all are turned over in position, the observer says, "Now lift them up in the right order from number 1 to 9." If the subject makes any mistakes, the experiment is repeated. The procedure is discontinued when the subject succeeds in lifting the disks in the correct sequence with no error. In order to avoid too much frustration, the Rationale. This learning test places most emphasis on the ability to memorize numbers in a particular spatial distribution. It is assumed that the subject must overcome the habitual set of regular numerical order.
Results. Table 4 shows no significant differences between index and control children. Two significant T 2 differences were found which indicate that the kibbutz children made fewer errors on this learning task than did the town children and also showed more flexibility in their approach to the lifting of the disks. Sum of the number of digits correctly repeated (in both of the forward and backward parts of the test for each of three different speeds of presentation).
Digit Span

Apparatus
Difference between the number of digits correctly repeated (between the forward parts in the fast and slow conditions). The same difference scored for the backward part of the test.
Imitation of speaker's intonation and rate of speed.
Vocal rehearsal or repetition of digits (before sounding out as a response).
Rationale. This test, which is used in Wechsler's intelligence performance battery, taps auditory, short-term, rote memory and attention. Some studies (e.g., Greenberg 1970; Bauman 1971) have reported reduced efficiency among schizophrenics in this function as compared with controls. Table 5) . None of the quantitative measures were found to differentiate significantly among the different groups. A significant T 3 interaction (T 3 = -2.40) suggests that the kibbutz controls imitated the speaker more than did any of the other three groups. It was also found (T 2 = -2.26) that the controls vocally rehearsed the digits to be repeated significantly more than did index cases.
Results (
Discussion
An overview of the results indicates significant Ti difference patterns in only two of the five tests-mirror drawing and distractibility. In these tests, the index cases consistently performed more poorly than the controls. The poor performance of the index cases seemed to occur at all levels of the test demands. Significant differences appeared in the first part of the mirror-drawing test which involved the drawing of a simple vertical line, as well as in the later There were a small number of statistically significant T 2 and T 3 comparisons, which do not seem sufficiently coherent to warrant any serious attempts at explanation.
One minor point of possible interest is the finding that the control subjects vocally rehearsed the digits to be repeated in the digit span test significantly more than did the index cases. This finding is consonant with the explanation suggested by Harvey et al. (1981) and Oltmanns (1978) to account for a special susceptibility of controlled information processing to interference effects in schizophrenia.
